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Continued Examination Under 37 CFR 1.114 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1 .17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on May 5, 
2008 has been entered. 

This is in response to the Amendment dated May 5, 2008. The text of those 
sections of Title 35, U.S. Code not included in this action can be found in a prior Office 
Action. 



Response to Arguments 

Claim Rejections - 35 USC § 103 
Composition 

I. Claims 1-5 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with Reid (US 
Patent No. 6,024,857) [‘857], 

The rejection of claims 1-5 under 35 U.S.C. 103(a) as being unpatentable over 
Reid et al. [796] in combination with Reid has been withdrawn in view of Applicants’ 



amendment. 
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II. Claims 6-14 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with Reid (US 
Patent No. 6,024,857) [‘857], 

The rejection of claims 6-14 under 35 U.S.C. 103(a) as being unpatentable over 
Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with Reid has been 
withdrawn in view of Applicants’ amendment. Claims 8-13 have been cancelled. 

III. Claims 15-18 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with Reid (US 
Patent No. 6,024,857) [‘857], 

The rejection of claims 15-18 under 35 U.S.C. 103(a) as being unpatentable over 
Reid et al. [796] in combination with Reid has been withdrawn in view of Applicants’ 
amendment. Claims 16-18 have been cancelled. 

IV. Claims 19-25 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with Reid (US 
Patent No. 6,024,857) [‘857], 

The rejection of claims 19-25 under 35 U.S.C. 103(a) as being unpatentable over 
Reid et al. [796] in combination with Reid has been withdrawn in view of Applicants’ 
amendment. Claims 23-25 have been cancelled. 
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V. Claims 26-33 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with Reid (US 
Patent No. 6,024,857) [‘857], 

The rejection of claims 26-33 under 35 U.S.C. 103(a) as being unpatentable over 
Reid et al. [796] in combination with Reid has been withdrawn in view of Applicants’ 
amendment. Claims 27-33 have been cancelled. 

VI. Claim 34 has been rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reid et al. (US Patent No. 6,793,796 B2) [796]. 

The rejection of claim 34 under 35 U.S.C. 103(a) as being unpatentable over 
Reid et al. [796] has been withdrawn in view of Applicants’ amendment. Claim 34 has 
been cancelled. 

VII. Claims 35-43 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with Reid (US 
Patent No. 6,024,857) [‘857]. 

The rejection of claims 35-34 under 35 U.S.C. 103(a) as being unpatentable over 
Reid et al. [796] in combination with Reid has been withdrawn in view of Applicants’ 
amendment. Claims 35-43 have been cancelled. 

VIII. Claims 44-52 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
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over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with Reid (US 
Patent No. 6,024,857) [‘857], 

The rejection of claims 44-52 under 35 U.S.C. 103(a) as being unpatentable over 
Reid et al. [796] in combination with Reid has been withdrawn in view of Applicants’ 
amendment. Claims 44-52 have been cancelled. 

IX. Claims 53 and 54 have been rejected under 35 U.S.C. 103(a) as being 
unpatentable over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with 
Reid (US Patent No. 6,024,857) [‘857]. 

The rejection of claims 53 and 54 under 35 U.S.C. 103(a) as being unpatentable 
over Reid et al. [796] in combination with Reid has been withdrawn in view of 
Applicants’ amendment. Claims 53-54 have been cancelled. 

Method 

X. Claims 55-56, 58, 60 and 62 have been rejected under 35 U.S.C. 103(a) as 
being unpatentable over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination 
with Uzoh et al. (US Patent Application Publication No. 2002/0033342 Al). 

The rejection of claims 55-56, 58, 60 and 62 under 35 U.S.C. 103(a) as being 
unpatentable over Reid et al. [796] in combination with Uzoh et al. has been withdrawn 
in view of Applicants’ amendment. 




Application/Control Number: 10/688,420 
Art Unit: 1795 



Page 6 



XI. Claims 57, 59 and 61 have been rejected under 35 U.S.C. 103(a) as being 
unpatentable over Reid et al. (US Patent No. 6,793,796 B2) [‘796] in combination with 
Uzoh et al. (US Patent Application Publication No. 2002/0033342 Al) as applied to 
claims 55-56, 58, 60 and 62 above, and further in view of Basol (US Patent No. 
6,833,063 B2). 

The rejection of claims 57, 59 and 61 under 35 U.S.C. 103(a) as being 
unpatentable over Reid et al. in combination with Uzoh et al. as applied to claims 55-56, 
58, 60 and 62 above, and further in view of Basol been withdrawn in view of Applicants’ 
amendment. 

XII. Claims 63-65 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with Reid (US 
Patent No. 6,024,857) [‘857], 

The rejection of claims 63-65 under 35 U.S.C. 103(a) as being unpatentable over 
Reid et al. [796] in combination with Reid has been withdrawn in view of Applicants’ 
amendment. Claims 63-65 have been cancelled. 

XIII. Claims 66 and 67 have been rejected under 35 U.S.C. 103(a) as being 
unpatentable over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with 
Wilson et al. (US Patent Application Publication No. 2005/0178667 Al). 

The rejection of claims 66 and 67 under 35 U.S.C. 103(a) as being unpatentable 
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over Reid et al. [796] in combination with Wilson et al. has been withdrawn in view of 
Applicants’ amendment. Claim 67 has been cancelled. 

XIV. Claims 68 and 69 have been rejected under 35 U.S.C. 103(a) as being 
unpatentable over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with 
Wilson et al. (US Patent Application Publication No. 2005/0178667 Al). 

The rejection of claims 68 and 69 under 35 U.S.C. 103(a) as being unpatentable 
over Reid et al. [796] in combination with Wilson et al. has been withdrawn in view of 
Applicants’ amendment. Claim 69 has been cancelled. 

Composition 

XV. Claims 1-5 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grandikota et al. (US Patent Application Publication No. 2002/0112964 Al) in 
combination with Gabe et al. (US Patent Application Publication No. 2003/0066756 Al). 

The rejection of claims 1-5 under 35 U.S.C. 103(a) as being unpatentable over 
Grandikota et al. in combination with Gabe et al. is as applied in the Office Actions 
dated March 8, 2006, June 8, 2006 and April 6, 2007 and incorporated herein. The 
rejection has been maintained for the following reasons: 

Applicants state that Gandikota was considered to make obvious the claimed 
lower limit of about 65 g/L. Accordingly, the claims have been amended to delete the 



term “about.” 
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In response, Grandikota teaches “about 60 gm/L” of sulfuric acid (page 2, [0016]; 
and page 3, claims 1 and 19). The term “about 60 gm/L” disclosed by Grandikota reads 
on the 65 g/L sulfuric acid that is presently claimed. The word “about” permits some 
tolerance or flexibility to the disclosed range (MPEP § 2173.05(b)(A)). 

Applicants state that the outlined rebuttal evidence discussed in reference to the 
Reid obviousness rejections also apply to the Gandikota rejections. 

In response, a prima facie case of obviousness exists where claimed ranges and 
prior art ranges do not overlap but are close enough that one skilled in the art would 
have expected them to have the same properties (MPEP § 2144.05(1)). 

XVI. Claims 6-14 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grandikota et al. (US Patent Application Publication No. 2002/0112964 A1) in 
combination with Gabe et al. (US Patent Application Publication No. 2003/0066756 Al). 

With regards to claims 8-13, the rejection under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. in combination with Gabe et al. has been withdrawn 
in view of Applicants’ amendment. Claims 8-13 have been cancelled. 

With regards to claims 6-7 and 14, the rejection under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. in combination with Gabe et al. is as applied in the 
Office Actions dated March 8, 2006, June 8, 2006 and April 6, 2007 and incorporated 
herein. The rejection has been maintained for the reasons as discussed above. 
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Applicants’ remarks have been fully considered but they are not deemed to be 
persuasive. 

XVII. Claims 15-18 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grandikota et al. (US Patent Application Publication No. 2002/0112964 A1) in 
combination with Gabe et al. (US Patent Application Publication No. 2003/0066756 Al). 

With regards to claim 16-18, the rejection under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. in combination with Gabe et al. has been withdrawn 
in view of Applicants’ amendment. Claims 16-18 have been cancelled. 

With regards to claim 15, the rejection under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. in combination with Gabe et al. is as applied in the 
Office Actions dated March 8, 2006, June 8, 2006 and April 6, 2007 and incorporated 
herein. The rejection has been maintained for the reasons as discussed above. 

Applicants’ remarks have been fully considered but they are not deemed to be 
persuasive. 

XVIII. Claims 19-25 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grandikota et al. (US Patent Application Publication No. 2002/0112964 Al) in 
combination with Gabe et al. (US Patent Application Publication No. 2003/0066756 Al). 

With regards to claims 23-25, the rejection under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. in combination with Gabe et al. has been withdrawn 
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in view of Applicants’ amendment. Claims 23-25 have been cancelled. 

With regards to claims 19-22, the rejection under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. in combination with Gabe et al. is as applied in the 
Office Actions dated March 8, 2006, June 8, 2006 and April 6, 2007 and incorporated 
herein. The rejection has been maintained for the reasons as discussed above. 

Applicants’ remarks have been fully considered but they are not deemed to be 
persuasive. 

XIX. Claims 26-33 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grandikota et al. (US Patent Application Publication No. 2002/0112964 Al) in 
combination with Gabe et al. (US Patent Application Publication No. 2003/0066756 Al). 

With regards to claims 27-33, the rejection under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. in combination with Gabe et al. has been withdrawn 
in view of Applicants’ amendment. 

With regards to claim 26, the rejection under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. in combination with Gabe et al. is as applied in the 
Office Actions dated March 8, 2006, June 8, 2006 and April 6, 2007 and incorporated 
herein. The rejection has been maintained for the reasons as discussed above. 

Applicants’ remarks have been fully considered but they are not deemed to be 



persuasive. 
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XX. Claim 34 has been rejected under 35 U.S.C. 103(a) as being unpatentable over 
Grandikota et al. (US Patent Application Publication No. 2002/0112964 A1). 

The rejection of claim 34 under 35 U.S.C. 103(a) as being unpatentable over 
Grandikota et al. has been withdrawn in view of Applicants’ amendment. Claim 34 has 
been cancelled. 

XXI. Claims 35-43 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grandikota et al. (US Patent Application Publication No. 2002/0112964 Al) in 
combination with Gabe et al. (US Patent Application Publication No. 2003/0066756 Al). 

The rejection of claims 35-43 under 35 U.S.C. 103(a) as being unpatentable over 
Grandikota et al. in combination with Gabe et al. has been withdrawn in view of 
Applicants’ amendment. Claims 35-43 have been cancelled. 

XXII. Claims 44-52 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grandikota et al. (US Patent Application Publication No. 2002/0112964 Al) in 
combination with Gabe et al. (US Patent Application Publication No. 2003/0066756 Al). 

The rejection of claims 44-52 under 35 U.S.C. 103(a) as being unpatentable over 
Grandikota et al. in combination with Gabe et al. has been withdrawn in view of 
Applicants’ amendment. Claims 44-52 have been cancelled. 

XXIII. Claims 53 and 54 have been rejected under 35 U.S.C. 103(a) as being 
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unpatentable over Grandikota et al. (US Patent Application Publication No. 
2002/0112964 Al) in combination with Gabe et al. (US Patent Application Publication 
No. 2003/0066756 Al). 

The rejection of claims 53 and 54 under 35 U.S.C. 103(a) as being unpatentable 
over Grandikota et al. in combination with Gabe et al. has been withdrawn in view of 
Applicants’ amendment. Claims 53 and 54 have been cancelled. 

Method 

XXIV. Claims 55-62 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
over Grandikota et al. (US Patent Application Publication No. 2002/0112964 Al) in 
combination Basol (US Patent No. 6,833,063 B2) and Uzoh et al. (US Patent 
Application Publication No. 2002/0033342 Al). 

The rejection of claims 55-62 rejected under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. in combination Basol (US Patent No. 6,833,063 B2) 
and Uzoh et al. is as applied in the Office Actions dated March 8, 2006, June 8, 2006 
and April 6, 2007 and incorporated herein. The rejection has been maintained for the 
reasons as discussed above. 

Applicants’ remarks have been fully considered but they are not deemed to be 
persuasive. 

XXV. Claims 63-65 have been rejected under 35 U.S.C. 103(a) as being unpatentable 
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over Grandikota et al. (US Patent Application Publication No. 2002/0112964 A1) in 
combination with Gabe et al. (US Patent Application Publication No. 2003/0066756 Al). 

The rejection of claims 63-65 under 35 U.S.C. 103(a) as being unpatentable over 
Grandikota et al. in combination with Gabe et al. has been withdrawn in view of 
Applicants’ amendment. Claims 63-65 have been cancelled. 

XXVI. Claims 66 and 67 have been rejected under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. (US Patent Application Publication No. 
2002/0112964 Al) in combination with Reid et al. (US Patent No. 6,793,796 B2) and 
Wilson et al. (US Patent Application Publication No. 2005/0178667 Al). 

With regards to claim 67, the rejection under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. in combination with Reid et al. and Wilson et al. has 
been withdrawn in view of Applicants’ amendment. Claim 67 has been cancelled. 

With regards to claim 66, the rejection under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. in combination with Reid et al. and Wilson et al. is 
as applied in the Office Actions dated March 8, 2006, June 8, 2006 and April 6, 2007 
and incorporated herein. The rejection has been maintained for the reasons as 
discussed above. 

Applicants’ remarks have been fully considered but they are not deemed to be 



persuasive. 
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XXVII. Claims 68 and 69 have been rejected under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. (US Patent Application Publication No. 
2002/0112964 Al) in combination with Reid et al. (US Patent No. 6,793,796 B2) and 
Wilson et al. (US Patent Application Publication No. 2005/0178667 Al). 

With regards to claim 69, the rejection under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. in combination with Reid et al. and 
Wilson et al. has been withdrawn in view of Applicants’ amendment. Claim 69 has been 
cancelled. 

With regards to claim 68, the rejection under 35 U.S.C. 103(a) as being 
unpatentable over Grandikota et al. in combination with Reid et al. and Wilson et al. is 
as applied in the Office Actions dated March 8, 2006, June 8, 2006 and April 6, 2007 
and incorporated herein. The rejection has been maintained for the reasons as 
discussed above. 

Applicants’ remarks have been fully considered but they are not deemed to be 
persuasive. 



Response to Amendment 
Claim Rejections - 35 USC §112 

Claims 66 and 68 are rejected under 35 U.S.C. 112, second paragraph, as being 
indefinite for failing to particularly point out and distinctly claim the subject matter which 
applicant regards as the invention. 
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Claim 66 

line 8, “the principal fluid flow chamber” lacks antecedent basis. 

Claim 68 

line 7, “the principal fluid flow chamber” lacks antecedent basis, 
line 8, “the at least two electrodes” lack antecedent basis. 

Claim Rejections - 35 USC § 103 

Composition 

I. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over Reid 
et al. (US Patent No. 6,793,796 B2) [796] in combination with Reid (US Patent No. 
6,024,857) [‘857] and EP 1,069,210 (‘210). 

Reid 796 teaches an aqueous-based electroplating composition comprising: 

(a) about 35 to about 50 g/L copper (= 10-60 g/l) [col. 4, lines 5-7; and col. 
7, Table 1]; 

(b) 0 to 300 g/L sulfuric acid (col. 4, lines 5-7; and col. 7, Table 1 ); and 

(c) a glycol-based suppressor (col. 4, lines 26-36). 

The glycol-based suppressor (col. 4, lines 26-36) is present at a concentration of 
from about 2 to about 30 ml/L (= 1-6 ml/I) [col. 7, Table 1]. 

The composition further comprises a copper-deposition accelerator (col. 4, lines 
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10-25) present at a concentration of from about 2 to about 30 ml/L (= 0.5-8 ml/l) [page 7, 
Table 1], 

The composition further comprises from about 10 to about 100 ppm halide ion (= 
20-200 mg/I chloride ions) [col. 7, Table 1]. 

The composition further comprises from about 30 to about 60 ppm halide ion (= 
20-200 mg/I chloride ions) [col. 7, Table 1]. 

The composition of Reid ‘796 of differs from the instant invention because Reid 
796 does not disclose the following: 

a. Wherein the composition comprises HCI, as recited in claim 5. 

Like Reid 796, Reid ‘857 teaches an aqueous-based electroplating composition. 
The composition comprising chloride ions from HCI (cols. 5-6, Examples 1-3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the composition described by Reid 796 with 
wherein the composition comprises HCI because HCI is a conventional source of 
chloride ions used in electroplating copper onto integrated circuit wafers having sub- 
micron features as taught by Reid ‘857 (cols. 5-6, Examples 1-3). 

b. 65 to about 100 g/L sulfuric acid, as recited in claim 1 . 

Reid teaches 0-300 g/l sulfuric acid (col. 4, lines 5-7; and col. 7, Table 1). 

Like Reid 796, EP ‘210 teaches an aqueous-based electroplating composition. 
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Reid teaches that the copper plating electrolyte may include a sulfuric acid 
concentration from about 45 q of H 2 S0 4 per L of H 2 0 (0.45M) to about 110 g/L (1 .1 2M) 
to increase the conductivity of the electrolyte in the solution. The high conductivity may 
reduce the non-uniformity in the deposition thickness caused by the cell configuration 
and the differently shaped parts encountered in conventional electroplating cells (page 
4, [0018]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the sulfuric acid described by Reid 796 to 65 to 
about 100 g/L sulfuric acid because: 

(i) a prima facie case of obviousness exists where claimed ranges and prior art 
ranges overlap or lie inside ranges disclosed by the prior art (MPEP § 2144.05(1)); 

(ii) it has been held that changes in temperature, concentration or both, is not a 
patentable modification; however, such changes may impart patentability to a process if 
the ranges claimed produce new and unexpected results which are different in kind and 
not merely in degree from results of the prior art, such ranges are termed “critical” 
ranges and Applicant has the burden of proving such criticality; even though Applicant’s 
modification results in great improvement and utility over the prior art, it may still not be 
patentable if the modification was within capabilities of one skilled in the art; more 
particularly, where general conditions of the claim are disclosed in the prior art, it is not 
inventive to discover optimum or workable ranges by routine experimentation. In re 
Alter, 220 F2d 454, 456, 105 USPQ 233, 235 (CCPA 1955) and MPEP § 2144.05; 
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(iii) a sulfuric acid concentration from about 45 q of H2SO4 per L of H 2 0 (0.45M) 
to about 110 g/L (1 .12M) would have increased the conductivity of the electrolyte in the 
solution. The high conductivity may reduce the non-uniformity in the deposition 
thickness caused by the cell configuration and the differently shaped parts encountered 
in conventional electroplating cells as taught by EP ‘210 (page 4, [0018]); and 

(iv) the reason or motivation to modify the reference may often suggest what the 
inventor has done, but for a different purpose or to solve a different problem. It is not 
necessary that the prior art suggest the combination to achieve the same advantage or 
result discovered by the Applicants. In re Linter 458 F.2d 1013, 173 USPQ 560 (CCPA 
1972); In re Dillon 919 F.2d 688, 16 USPQ2d 1897 (Fed. Cir. 1990), cert, denied, 500 
US 904 (1991); and MPEP § 2144. 

II. Claims 6-7 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with Reid (US 
Patent No. 6,024,857) [‘857] and EP 1,069,210 (‘210). 

Reid 796 teaches an electroplating composition comprising: 

(a) about 35 to about 50 g/L copper (= 10-60 g/l) [col. 4, lines 5-7; and col. 

7, Table 1]; 

(b) 0 to 300 g/L sulfuric acid (col. 4, lines 5-7; and col. 7, Table 1 ); and 

(c) about 2 to about 30 ml/L of a copper-deposition suppressor (= 1-6 ml/I) 



[col. 7, Table 1]; 




Application/Control Number: 10/688,420 
Art Unit: 1795 



Page 19 



wherein the balance of the composition is water. 

The composition further comprises a copper-deposition accelerator (col. 4, lines 
10-25) present at a concentration of from about 2 to about 30 ml/L (= 0.5-8 ml/l) [page 7, 
Table 1], 

The composition further comprises from about 10 to about 100 ppm halide ions 
(= 20-200 mg/I chloride ions) [col. 7, Table 1]. 

The composition of Reid ‘796 of differs from the instant invention because Reid 
796 does not disclose the following: 

a. Wherein the composition comprises HCI, as recited in claim 14. 

Like Reid 796, Reid ‘857 teaches an aqueous-based electroplating composition. 
The composition comprising chloride ions from HCI (cols. 5-6, Examples 1-3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the composition described by Reid 796 with 
wherein the composition comprises HCI because HCI is a conventional source of 
chloride ions used in electroplating copper onto integrated circuit wafers having sub- 
micron features as taught by Reid ‘857 (cols. 5-6, Examples 1-3). 

b. 65 to about 150 g/L sulfuric acid, as recited in claim 6. 

Reid 796 teaches 0-300 g/l sulfuric acid (col. 4, lines 5-7; and col. 7, Table 1). 

Like Reid 796, EP ‘210 teaches an aqueous-based electroplating composition. 
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Reid teaches that the copper plating electrolyte may include a sulfuric acid 
concentration from about 45 q of H 2 S0 4 per L of H 2 0 (0.45M) to about 110 g/L (1 .1 2M) 
to increase the conductivity of the electrolyte in the solution. The high conductivity may 
reduce the non-uniformity in the deposition thickness caused by the cell configuration 
and the differently shaped parts encountered in conventional electroplating cells (page 
4, [0018]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the sulfuric acid described by Reid 796 to 65 to 
about 150 g/L sulfuric acid because: 

(i) a prima facie case of obviousness exists where claimed ranges and prior art 
ranges overlap or lie inside ranges disclosed by the prior art (MPEP § 2144.05(1)); 

(ii) it has been held that changes in temperature, concentration or both, is not a 
patentable modification; however, such changes may impart patentability to a process if 
the ranges claimed produce new and unexpected results which are different in kind and 
not merely in degree from results of the prior art, such ranges are termed “critical” 
ranges and Applicant has the burden of proving such criticality; even though Applicant’s 
modification results in great improvement and utility over the prior art, it may still not be 
patentable if the modification was within capabilities of one skilled in the art; more 
particularly, where general conditions of the claim are disclosed in the prior art, it is not 
inventive to discover optimum or workable ranges by routine experimentation. In re 
Alter, 220 F2d 454, 456, 105 USPQ 233, 235 (CCPA 1955) and MPEP § 2144.05; 
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(iii) a sulfuric acid concentration from about 45 q of H2SO4 per L of H 2 0 (0.45M) 
to about 110 g/L (1 .12M) would have increased the conductivity of the electrolyte in the 
solution. The high conductivity may reduce the non-uniformity in the deposition 
thickness caused by the cell configuration and the differently shaped parts encountered 
in conventional electroplating cells as taught by EP ‘210 (page 4, [0018]); and 

(iv) the reason or motivation to modify the reference may often suggest what the 
inventor has done, but for a different purpose or to solve a different problem. It is not 
necessary that the prior art suggest the combination to achieve the same advantage or 
result discovered by the Applicants. In re Linter 458 F.2d 1013, 173 USPQ 560 (CCPA 
1972); In re Dillon 919 F.2d 688, 16 USPQ2d 1897 (Fed. Cir. 1990), cert, denied, 500 
US 904 (1991); and MPEP § 2144. 

III. Claim 15 is rejected under 35 U.S.C. 103(a) as being unpatentable over Reid et 
al. (US Patent No. 6,793,796 B2) [796] in combination with Reid (US Patent No. 
6,024,857) [‘857] and EP 1,069,210 (‘210). 

Reid 796 teaches an aqueous electroplating composition comprising: 

(a) about 35 to about 50 g/L copper (= 10-60 g/l) [col. 4, lines 5-7; and col. 

7, Table 1]; 

(b) 0 to 300 g/L sulfuric acid (col. 4, lines 5-7; and col. 7, Table 1 ); 

(c) about 2 to about 30 ml/L copper-deposition accelerator (= 0.5-8 ml/I) 



[page 7, Table 1]; 
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(d) about 2 to about 30 ml/L of a copper-deposition suppressor (= 1-6 ml/l) 

[col. 7, Table 1]; and 

(e) about 40 to about 60 ppm chloride ions (= 20-200 mg/I) [col. 7, Table 

1 ]. 

The composition of Reid ‘796 of differs from the instant invention because Reid 
796 does not disclose the following: 

a. Wherein the aqueous electroplating composition comprises hydrogen 
chloride, as recited in claim 15. 

Like Reid 796, Reid ‘857 teaches an aqueous-based electroplating composition. 
The composition comprising chloride ions from HCI (cols. 5-6, Examples 1-3). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the composition described by Reid 796 with 
wherein the aqueous electroplating composition comprises hydrogen chloride because 
HCI is a conventional source of chloride ions used in electroplating copper onto 
integrated circuit wafers having sub-micron features as taught by Reid ‘857 (cols. 5-6, 
Examples 1-3). 

b. 65 to about 100 g/L sulfuric acid, as recited in claim 1 5. 

Reid 796 teaches 0-300 g/l sulfuric acid (col. 4, lines 5-7; and col. 7, Table 1). 

Like Reid 796, EP ‘210 teaches an aqueous-based electroplating composition. 
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Reid teaches that the copper plating electrolyte may include a sulfuric acid 
concentration from about 45 q of H 2 S0 4 per L of H 2 0 (0.45M) to about 110 g/L (1 .1 2M) 
to increase the conductivity of the electrolyte in the solution. The high conductivity may 
reduce the non-uniformity in the deposition thickness caused by the cell configuration 
and the differently shaped parts encountered in conventional electroplating cells (page 
4, [0018]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the sulfuric acid described by Reid 796 to 65 to 
about 100 g/L sulfuric acid because: 

(i) a prima facie case of obviousness exists where claimed ranges and prior art 
ranges overlap or lie inside ranges disclosed by the prior art (MPEP § 2144.05(1)); 

(ii) it has been held that changes in temperature, concentration or both, is not a 
patentable modification; however, such changes may impart patentability to a process if 
the ranges claimed produce new and unexpected results which are different in kind and 
not merely in degree from results of the prior art, such ranges are termed “critical” 
ranges and Applicant has the burden of proving such criticality; even though Applicant’s 
modification results in great improvement and utility over the prior art, it may still not be 
patentable if the modification was within capabilities of one skilled in the art; more 
particularly, where general conditions of the claim are disclosed in the prior art, it is not 
inventive to discover optimum or workable ranges by routine experimentation. In re 
Alter, 220 F2d 454, 456, 105 USPQ 233, 235 (CCPA 1955) and MPEP § 2144.05; 
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(iii) a sulfuric acid concentration from about 45 q of H2SO4 per L of H 2 0 (0.45M) 
to about 110 g/L (1 .12M) would have increased the conductivity of the electrolyte in the 
solution. The high conductivity may reduce the non-uniformity in the deposition 
thickness caused by the cell configuration and the differently shaped parts encountered 
in conventional electroplating cells as taught by EP ‘210 (page 4, [0018]); and 

(iv) the reason or motivation to modify the reference may often suggest what the 
inventor has done, but for a different purpose or to solve a different problem. It is not 
necessary that the prior art suggest the combination to achieve the same advantage or 
result discovered by the Applicants. In re Linter 458 F.2d 1013, 173 USPQ 560 (CCPA 
1972); In re Dillon 919 F.2d 688, 16 USPQ2d 1897 (Fed. Cir. 1990), cert, denied, 500 
US 904 (1991); and MPEP § 2144. 

IV. Claims 19-22 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with EP 1,069,210 
(‘ 210 ). 

Reid 796 teaches an electroplating composition comprising: 

(a) about 45 to about 50 g/L copper (= 10-60 g/l) [col. 4, lines 5-7; and col. 

7, Table 1]; 

(b) 0 to 300 g/L sulfuric acid (col. 4, lines 5-7; and col. 7, Table 1 ); 

(c) a copper-deposition suppressor (col. 4, lines 26-36); and 

(d) a copper-deposition accelerator (col. 4, lines 10-26). 
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The copper-deposition suppressor is at a concentration of from about 2 to about 
10 ml/L (= 1-6 ml/l) [col. 7, Table 1], 

The copper-deposition accelerator is at a concentration of from about 2 to about 
8 ml/L (= 0.5-8 ml/l) [page 7, Table 1]; 

The composition further comprises from about 10 to about 1000 ppm halide ion 
(= 20-200 mg/I) [col. 7, Table 1], 

The composition of Reid ‘796 of differs from the instant invention because Reid 
796 does not disclose 75 to about 100 g/L sulfuric acid, as recited in claim 19. 

Reid 796 teaches 0-300 g/l sulfuric acid (col. 4, lines 5-7; and col. 7, Table 1). 

Like Reid 796, EP ‘210 teaches an aqueous-based electroplating composition. 
Reid teaches that the copper plating electrolyte may include a sulfuric acid 
concentration from about 45 a of H2SO4 per L of H 2 0 (0.45M) to about 110 g/L (1 .1 2M) 
to increase the conductivity of the electrolyte in the solution. The high conductivity may 
reduce the non-uniformity in the deposition thickness caused by the cell configuration 
and the differently shaped parts encountered in conventional electroplating cells (page 
4, [0018]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the sulfuric acid described by Reid 796 to 75 to 
about 100 g/L sulfuric acid because: 

(i) a prima facie case of obviousness exists where claimed ranges and prior art 
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ranges overlap or lie inside ranges disclosed by the prior art (MPEP § 2144.05(1)); 

(ii) it has been held that changes in temperature, concentration or both, is not a 
patentable modification; however, such changes may impart patentability to a process if 
the ranges claimed produce new and unexpected results which are different in kind and 
not merely in degree from results of the prior art, such ranges are termed “critical” 
ranges and Applicant has the burden of proving such criticality; even though Applicant’s 
modification results in great improvement and utility over the prior art, it may still not be 
patentable if the modification was within capabilities of one skilled in the art; more 
particularly, where general conditions of the claim are disclosed in the prior art, it is not 
inventive to discover optimum or workable ranges by routine experimentation. In re 
Alter, 220 F2d 454, 456, 105 USPQ 233, 235 (CCPA 1955) and MPEP § 2144.05; 

(iii) a sulfuric acid concentration from about 45 a of H 2 SO 4 per L of H 2 O (0.45M) 
to about 110 g/L (1 .12M) would have increased the conductivity of the electrolyte in the 
solution. The high conductivity may reduce the non-uniformity in the deposition 
thickness caused by the cell configuration and the differently shaped parts encountered 
in conventional electroplating cells as taught by EP ‘210 (page 4, [0018]); and 

(iv) the reason or motivation to modify the reference may often suggest what the 
inventor has done, but for a different purpose or to solve a different problem. It is not 
necessary that the prior art suggest the combination to achieve the same advantage or 
result discovered by the Applicants. In re Linter 458 F.2d 1013, 173 USPQ 560 (CCPA 
1972); In re Dillon 919 F.2d 688, 16 USPQ2d 1897 (Fed. Cir. 1990), cert, denied, 500 
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US 904 (1991); and MPEP § 2144. 

V. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with EP 1,069,210 
(‘ 210 ). 

Reid 796 teaches an electroplating composition comprising: 

(a) an aqueous mixture of copper and sulfuric acid (col. 7, Table 1 ). 

(b) a copper-deposition accelerator (col. 4, lines 10-25); and 

(c) a copper-deposition suppressor (col. 4, lines 26-36). 

The composition of Reid 796 of differs from the instant invention because Reid 
796 does not disclose wherein the ratio in g/L of solution of copper to acid is equal to 
about 0.4 to about 0.7 . as recited in claim 26. 

Reid 796 teaches 10-60 g/l of copper ions and 0-300 g/l sulfuric acid (col. 4, 
lines 5-7; and col. 7, Table 1). 

Like Reid 796, EP ‘210 teaches an aqueous-based electroplating composition. 
Reid teaches that the copper plating electrolyte may include a sulfuric acid 
concentration from about 45 a of H 2 S0 4 per L of H 2 0 (0.45M) to about 110 g/L (1 .1 2M) 
to increase the conductivity of the electrolyte in the solution. The high conductivity may 
reduce the non-uniformity in the deposition thickness caused by the cell configuration 
and the differently shaped parts encountered in conventional electroplating cells (page 




Application/Control Number: 10/688,420 
Art Unit: 1795 



Page 28 



4, [0018]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the sulfuric acid described by Reid ‘796 to 
wherein the ratio in g/L of solution of copper to acid is equal to about 0.4 to about 0.7 
because: 

(i) a prima facie case of obviousness exists where claimed ranges and prior art 
ranges overlap or lie inside ranges disclosed by the prior art (MPEP § 2144.05(1)); 

(ii) it has been held that changes in temperature, concentration or both, is not a 
patentable modification; however, such changes may impart patentability to a process if 
the ranges claimed produce new and unexpected results which are different in kind and 
not merely in degree from results of the prior art, such ranges are termed “critical” 
ranges and Applicant has the burden of proving such criticality; even though Applicant’s 
modification results in great improvement and utility over the prior art, it may still not be 
patentable if the modification was within capabilities of one skilled in the art; more 
particularly, where general conditions of the claim are disclosed in the prior art, it is not 
inventive to discover optimum or workable ranges by routine experimentation. In re 
Alter, 220 F2d 454, 456, 105 USPQ 233, 235 (CCPA 1955) and MPEP § 2144.05; 

(iii) a sulfuric acid concentration from about 45 a of H 2 SO 4 per L of H 2 0 (0.45M) 
to about 110 g/L (1 .12M) would have increased the conductivity of the electrolyte in the 
solution. The high conductivity may reduce the non-uniformity in the deposition 
thickness caused by the cell configuration and the differently shaped parts encountered 
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in conventional electroplating cells as taught by EP ‘210 (page 4, [0018]); and 

(iv) the reason or motivation to modify the reference may often suggest what the 
inventor has done, but for a different purpose or to solve a different problem. It is not 
necessary that the prior art suggest the combination to achieve the same advantage or 
result discovered by the Applicants. In re Linter 458 F.2d 1013, 173 USPQ 560 (CCPA 
1972); In re Dillon 919 F.2d 688, 16 USPQ2d 1897 (Fed. Cir. 1990), cert, denied, 500 
US 904 (1991); and MPEP § 2144. 

Method 

VI. Claims 55-56, 58, 60 and 62 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with 
Uzoh et al. (US Patent No. 6,355,153) and EP 1,069,210 (‘210). 

Reid 796 teaches a method for plating a workpiece comprising: 

(a) providing a workpiece 10 having a plurality of device features 14, 16 including 
a seed layer 18 wherein the plurality of device features is to be metallized (col. 3, lines 
31-43; and Fig 1); and 

(b) electrolytically depositing copper within the plurality of device features (col. 6, 
“Bottom-up Filling Phase”) utilizing an electroplating composition comprising about 35 to 
about 50 g/L copper (= 10-60 g/l), 0 to 300 g/L sulfuric acid (col. 4, lines 5-7), and a 
glycol-based suppressor (col. 4, lines 26-36) [col. 7, Table 1]. 

The method further comprises a seed enhancement procedure (col. 5, “Initiation 
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Phase”). 

The method further comprises selective etching of copper deposited on the 
workpiece (= CMP) [col. 8, line 1; and lines 49-50]. 

The electroplating composition comprises from about 35 to about 50 g/L copper 
(= 10-60 g/l), 0 to 300 g/L sulfuric acid (col. 4, lines 5-7), and from about 2 to about 30 
ml/L (1-6 ml/l) of a glycol-based suppressor (col. 4, lines 26-36) [col. 7, Table 1]. 

The method of Reid 796 of differs from the instant invention because Reid 796 
does not disclose the following: 

a. Annealing the workpiece at temperatures below about 100°C, as 
recited in claim 60. 

Like Reid 796, Uzoh teaches a method for plating a workpiece. Uzoh teaches 
that for optimum interconnect performance, it is highly desirable to stabilize the structure 
by annealing the deposited copper. The annealing temperature may range from 60° to 
450° C in an inert ambient such as nitrogen or in a reducing ambient, or even in a 
vacuum chamber (col. 1 1 , lines 40-48). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method described by Reid 796 by annealing 
the workpiece at temperatures below about 100°C because the structure would have 
been stabilized by annealing the deposited copper as taught by Uzoh (page 6, [0073]). 
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b. 65 to about 1 00 g/L sulfuric acid, as recited in claims 55 and 62. 

Reid ‘796 teaches 0-300 g/l sulfuric acid (col. 4, lines 5-7; and col. 7, Table 1). 

Like Reid 796, EP ‘210 teaches an aqueous-based electroplating composition. 
Reid teaches that the copper plating electrolyte may include a sulfuric acid 
concentration from about 45 q of H2SO4 per L of H 2 0 (0.45M) to about 110 g/L (1 .1 2M) 
to increase the conductivity of the electrolyte in the solution. The high conductivity may 
reduce the non-uniformity in the deposition thickness caused by the cell configuration 
and the differently shaped parts encountered in conventional electroplating cells (page 
4, [0018]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the sulfuric acid described by Reid 796 to 75 to 
about 100 g/L sulfuric acid because: 

(i) a prima facie case of obviousness exists where claimed ranges and prior art 
ranges overlap or lie inside ranges disclosed by the prior art (MPEP § 2144.05(1)); 

(ii) it has been held that changes in temperature, concentration or both, is not a 
patentable modification; however, such changes may impart patentability to a process if 
the ranges claimed produce new and unexpected results which are different in kind and 
not merely in degree from results of the prior art, such ranges are termed “critical” 
ranges and Applicant has the burden of proving such criticality; even though Applicant’s 
modification results in great improvement and utility over the prior art, it may still not be 
patentable if the modification was within capabilities of one skilled in the art; more 
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particularly, where general conditions of the claim are disclosed in the prior art, it is not 
inventive to discover optimum or workable ranges by routine experimentation. In re 
Aller, 220 F2d 454, 456, 105 USPQ 233, 235 (CCPA 1955) and MPEP § 2144.05; 

(iii) a sulfuric acid concentration from about 45 q of H2SO4 per L of H 2 0 (0.45M) 
to about 110 g/L (1 .12M) would have increased the conductivity of the electrolyte in the 
solution. The high conductivity may reduce the non-uniformity in the deposition 
thickness caused by the cell configuration and the differently shaped parts encountered 
in conventional electroplating cells as taught by EP ‘210 (page 4, [0018]); and 

(iv) the reason or motivation to modify the reference may often suggest what the 
inventor has done, but for a different purpose or to solve a different problem. It is not 
necessary that the prior art suggest the combination to achieve the same advantage or 
result discovered by the Applicants. In re Linter 458 F.2d 1013, 173 USPQ 560 (CCPA 
1972); In re Dillon 919 F.2d 688, 16 USPQ2d 1897 (Fed. Cir. 1990), cert, denied, 500 
US 904 (1991); and MPEP § 2144. 

VII. Claims 57, 59 and 61 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Reid et al. (US Patent No. 6,793,796 B2) [796] in combination with Uzoh et al. 
(US Patent No. 6,355,153) and EP 1,069,210 (‘210) as applied to claims 55-56, 58, 60 
and 62 above, and further in view of Basol (US Patent No. 6,833,063 B2). 

Reid 796, Uzoh and EP ‘210 are as applied above and incorporated herein. 

The method of Reid 796 differs from the instant invention because they do not 
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disclose the following: 

a. Rinsing and drying the workpiece during processing, wherein the rinsing 
and/or the drying occurs in a chamber in which the deposition of copper is performed, 
as recited in claim 57. 

b. Cleaning the backside of the workpiece after copper is deposited on the 
workpiece, as recited in claim 59. 

c. Precleaning the workpiece prior to depositing copper wherein the 
precleaning of the workpiece is performed in the same plating tool in which the 
deposition is performed, as recited in claim 61. 

Like Reid 796, Basol teaches a method for plating a workpiece. Basol teaches a 
system that allows for edge conductor removal, workpiece front surface cleaning, or 
both to be performed in the same processing chamber that is used for deposition or 
removal processing of the workpiece (col. 3, lines 61-65; and col. 14, claim 7). This 
allows for more efficient processing, including the removal of edge copper from a front 
face of the wafer, and removal of edge copper as part of other cleaning processes (col. 
3, lines 34-38). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method described by Reid 796 by rinsing and 
drying the workpiece during processing, wherein the rinsing and/or the drying occurs in 
a chamber in which the deposition of copper is performed; cleaning the backside of the 
workpiece after copper is deposited on the workpiece; and precleaning the workpiece 
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prior to depositing copper wherein the precleaning of the workpiece is performed in the 
same plating tool in which the deposition is performed because this would have allowed 
for more efficient processing, including the removal of edge copper from a front face of 
the wafer, and removal of edge copper as part of other cleaning processes as taught by 
Basol (col. 3, lines 34-38). 

VIII. Claim 66 is rejected under 35 U.S.C. 103(a) as being unpatentable over Reid et 
al. (US Patent No. 6,793,796 B2) [796] in combination with Wilson et al. (US Patent 
Application Publication No. 2005/0178667 Al) and EP 1,069,210 (‘210). 

Reid 796 teaches a process for applying a metallization interconnect structure, 
comprising: 

(a) providing a workpiece 10 on which a metal seed layer 18 has been formed 
using a first deposition process (col. 5, “Entry Phase”); 

(b) enhancing the seed layer by electrochemically depositing additional metal on 
the seed layer within a principal fluid chamber of a reactor to provide an enhanced seed 
layer using a deposition process comprising supplying electroplating power to an anode 
within the principal fluid flow chamber relative to the workpiece (cols. 5-6, “Initiation 
Phase”); and 

(c) electrolytically depositing a metal on the enhanced seed layer (col. 6, 
“Bottom-up Filling Phase”) utilizing an electroplating composition comprising about 35 to 
about 50 g/L copper (= 10-60 g/l), 0 to 300 g/L sulfuric acid (col. 4, lines 5-9) and a 
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glycol-based suppressor (col. 4, lines 26-36) [col. 7, Table 1]. 

The method of Reid 796 of differs from the instant invention because Reid 796 
does not disclose the following: 

a. Wherein the anode is a plurality of concentric anodes disposed at different 
positions within the principal fluid flow chamber relative to the workpiece, as recited in 
claim 66. 

Like Reid 796, Wilson teaches a process for applying a metallization 
interconnect structure. Wilson teaches that the current is applied by a plurality of 
electrodes in a manner that can account for different plating characteristics at different 
portions of the workpiece, and the current applied to individual electrodes is changed to 
account for changes in behavior as thickness of the conductive material on the 
workpiece increases. As a result, conductive material such as copper are deposited on 
the workpiece at a uniform current density or other desired current density to provide a 
conductive layer having the desired properties (page 2, [0010] and [0011]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the anode described by Reid 796 with wherein 
the anode is a plurality of concentric anodes disposed at different positions within the 
principal fluid flow chamber relative to the workpiece because this would have resulted 
in depositing a conductive material such as copper on the workpiece at a uniform 
current density or other desired current density to provide a conductive layer having the 
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desired properties as taught by Wilson (page 2, [0010] and [0011]). 

b. 65 to about 100 o/L sulfuric acid, as recited in claim 66. 

Reid ‘796 teaches 0-300 g/l sulfuric acid (col. 4, lines 5-7; and col. 7, Table 1). 

Like Reid 796, EP ‘210 teaches an aqueous-based electroplating composition. 
Reid teaches that the copper plating electrolyte may include a sulfuric acid 
concentration from about 45 a of H2SO4 per L of H 2 0 (0.45M) to about 110 g/L (1 .1 2M) 
to increase the conductivity of the electrolyte in the solution. The high conductivity may 
reduce the non-uniformity in the deposition thickness caused by the cell configuration 
and the differently shaped parts encountered in conventional electroplating cells (page 
4, [0018]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the sulfuric acid described by Reid 796 to 65 to 
about 100 g/L sulfuric acid because: 

(i) a prima facie case of obviousness exists where claimed ranges and prior art 
ranges overlap or lie inside ranges disclosed by the prior art (MPEP § 2144.05(1)); 

(ii) it has been held that changes in temperature, concentration or both, is not a 
patentable modification; however, such changes may impart patentability to a process if 
the ranges claimed produce new and unexpected results which are different in kind and 
not merely in degree from results of the prior art, such ranges are termed “critical” 
ranges and Applicant has the burden of proving such criticality; even though Applicant’s 
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modification results in great improvement and utility over the prior art, it may still not be 
patentable if the modification was within capabilities of one skilled in the art; more 
particularly, where general conditions of the claim are disclosed in the prior art, it is not 
inventive to discover optimum or workable ranges by routine experimentation. In re 
Alter, 220 F2d 454, 456, 105 USPQ 233, 235 (CCPA 1955) and MPEP § 2144.05; 

(iii) a sulfuric acid concentration from about 45 a of H 2 SO 4 per L of H 2 0 (0.45M) 
to about 110 g/L (1 .12M) would have increased the conductivity of the electrolyte in the 
solution. The high conductivity may reduce the non-uniformity in the deposition 
thickness caused by the cell configuration and the differently shaped parts encountered 
in conventional electroplating cells as taught by EP ‘210 (page 4, [0018]); and 

(iv) the reason or motivation to modify the reference may often suggest what the 
inventor has done, but for a different purpose or to solve a different problem. It is not 
necessary that the prior art suggest the combination to achieve the same advantage or 
result discovered by the Applicants. In re Linter 458 F.2d 1013, 173 USPQ 560 (CCPA 
1972); In re Dillon 919 F.2d 688, 16 USPQ2d 1897 (Fed. Cir. 1990), cert, denied, 500 
US 904 (1991); and MPEP § 2144. 

IX. Claim 68 is rejected under 35 U.S.C. 103(a) as being unpatentable over Reid et 
al. (US Patent No. 6,793,796 B2) [796] in combination with Wilson et al. (US Patent 
Application Publication No. 2005/0178667 Al) and EP 1,069,210 (‘210). 

Reid 796 teaches a process for applying a metallization interconnect structure, 
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comprising: 

(a) providing a workpiece 10 on which a metal seed layer 18 has been formed; 

(b) enhancing the seed layer by electrochemically depositing additional metal on 
the seed layer within a principal fluid chamber of a reactor to provide an enhanced seed 
layer using a deposition process comprising supplying electroplating power to an anode 
within the principal fluid flow chamber (cols. 5-6, “Initiation Phase”); 

(c) electrolytically depositing copper on the enhanced seed layer (col. 6, “Bottom- 
up Filling Phase”) under conditions in which the deposition rate of the electrolytic 
deposition process is substantially greater than the deposition rate of the process used 
to enhance the metal seed (col. 8, lines 40-47) utilizing an electroplating composition 
comprising a mixture of copper and sulfuric acid (col. 4, lines 5-7, a copper-deposition 
suppressor (col. 4, lines 26-36), and a copper-deposition accelerator (col. 4, lines IQ- 
25) [col. 7, Table 1]. 

The method of Reid 796 of differs from the instant invention because Reid 796 
does not disclose the following: 

a. Wherein the anode is a plurality of electrodes within the principal fluid flow 
chamber, as recited in claim 68. 

b. Independently controlling the supply of electrical power to the at least two 
electrodes during enhancing of the seed layer, as recited in claim 68. 

Like Reid 796, Wilson teaches a process for applying a metallization 
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interconnect structure. Wilson teaches that the current is applied by a plurality of 
electrodes in a manner that can account for different plating characteristics at different 
portions of the workpiece, and the current applied to individual electrodes is changed to 
account for changes in behavior as thickness of the conductive material on the 
workpiece increases. As a result, conductive material such as copper are deposited on 
the workpiece at a uniform current density or other desired current density to provide a 
conductive layer having the desired properties (page 2, [0010] and [0011]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the anode described by Reid 796 with wherein 
the anode is a plurality of electrodes within the principal fluid flow chamber; and to have 
modified the method described by Reid 796 by independently controlling the supply of 
electrical power to the at least two electrodes during enhancing of the seed layer 
because this would have resulted in depositing a conductive material such as copper on 
the workpiece at a uniform current density or other desired current density to provide a 
conductive layer having the desired properties as taught by Wilson (page 2, [0010] and 
[ 0011 ]). 

Wilson also teaches independently controlling the supply of electrical power to 
the at least two electrodes during repair of the seed layer (page 1 1 , [0092]). 

c. Wherein the ratio in g/L of solution of copper to acid is equal to about 0.4 
to about 0. 7 . as recited in claim 68. 
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Reid ‘796 teaches 10-60 g/l of copper ions and 0-300 g/l sulfuric acid (col. 4, 
lines 5-7; and col. 7, Table 1). 

Like Reid ‘796, EP ‘210 teaches an aqueous-based electroplating composition. 
Reid teaches that the copper plating electrolyte may include a sulfuric acid 
concentration from about 45 q of H2SO4 per L of H 2 0 (0.45M) to about 110 g/L (1 .1 2M) 
to increase the conductivity of the electrolyte in the solution. The high conductivity may 
reduce the non-uniformity in the deposition thickness caused by the cell configuration 
and the differently shaped parts encountered in conventional electroplating cells (page 
4, [0018]). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the sulfuric acid described by Reid ‘796 to 
wherein the ratio in g/L of solution of copper to acid is equal to about 0.4 to about 0.7 
because: 

(i) a prima facie case of obviousness exists where claimed ranges and prior art 
ranges overlap or lie inside ranges disclosed by the prior art (MPEP § 2144.05(1)); 

(ii) it has been held that changes in temperature, concentration or both, is not a 
patentable modification; however, such changes may impart patentability to a process if 
the ranges claimed produce new and unexpected results which are different in kind and 
not merely in degree from results of the prior art, such ranges are termed “critical” 
ranges and Applicant has the burden of proving such criticality; even though Applicant’s 
modification results in great improvement and utility over the prior art, it may still not be 
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patentable if the modification was within capabilities of one skilled in the art; more 
particularly, where general conditions of the claim are disclosed in the prior art, it is not 
inventive to discover optimum or workable ranges by routine experimentation. In re 
Alter, 220 F2d 454, 456, 105 USPQ 233, 235 (CCPA 1955) and MPEP § 2144.05; 

(iii) a sulfuric acid concentration from about 45 a of H2SO4 per L of H 2 0 (0.45M) 
to about 110 g/L (1 .12M) would have increased the conductivity of the electrolyte in the 
solution. The high conductivity may reduce the non-uniformity in the deposition 
thickness caused by the cell configuration and the differently shaped parts encountered 
in conventional electroplating cells as taught by EP ‘210 (page 4, [0018]); and 

(iv) the reason or motivation to modify the reference may often suggest what the 
inventor has done, but for a different purpose or to solve a different problem. It is not 
necessary that the prior art suggest the combination to achieve the same advantage or 
result discovered by the Applicants. In re Linter 458 F.2d 1013, 173 USPQ 560 (CCPA 
1972); In re Dillon 919 F.2d 688, 16 USPQ2d 1897 (Fed. Cir. 1990), cert, denied, 500 
US 904 (1991); and MPEP § 2144. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to EDNA WONG whose telephone number is (571) 272- 
1349. The examiner can normally be reached on Mon-Fri 7:30 am to 4:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner’s 
supervisor, Nam Nguyen can be reached on (571) 272-1342. The fax phone number 
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for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 



EW 

May 16, 2008 



/Edna Wong/ 
Primary Examiner 
Art Unit 1795 




